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PROBLEM TO BE SOLVED: To charge/discharge power appropriately 
depending on the working environment and the state of a battery. 
SOLUTION: When the battery temperature is lower or higher than a 
specified level, upper and lower limits Pin-s, Pout-s of charging and 
discharge power are "set lower than those for normal temperature. The 
battery temperature is detected and charging operation of the battery is ' 
controlled such that charge/ discharge power comes within the upper 
and lower limits Pin~s, Pout-s for that temperature. 
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CLAIMS 



[Claim(s)] ~ 
[Claim 1] The charge-and-discharge control unit of a rechargeable battery which has a charge-and-discharge 
power-restrictions means to control charge-and-discharge power so that it may be equipment which controls 
the charge and discharge of a rechargeable battery and the charge-and-discharge power upper limit which was 
beforehand determined as a temperature detection means to detect the temperature of said rechargeable 
battery when said detected temperature was below predetermined temperature, and which changes according to 
temperature may not be exceeded. 

[Claim 2] The charge-and-discharge control unit of a rechargeable battery which has a charge-and-discharge 
power-restrictions means to control charge-and-discharge power so that it may be equipment which controls 
the charge and discharge of a rechargeable battery and the charge-and-discharge power upper limit which was 
beforehand determined as a temperature detection means to detect the temperature of said rechargeable 
battery when said detected temperature was beyond predetermined temperature, and which changes according 
to temperature may not be exceeded. 

[Claim 3] It is the charge-and-discharge control unit of a rechargeable battery which is what is equipped with an 
amount detection means of accumulation of electricity to detect the amount of accumulation of electricity of 
said rechargeable battery, in a charge-and-discharge control unit according to claim 1 or 2, and controls charge- 
and-discharge power so that said charge-and-discharge power-restrictions means does not exceed the charge- 
and-discharge power upper limit which changes according to the amount of accumulation of electricity defined 
beforehand. 

[Claim 4] The charge-and-discharge control unit of a rechargeable battery which has a charge-and-discharge 
power-restrictions means control charge-and-discharge power not to exceed the charge-and-discharge power 
upper limit beforehand defined based on a temperature detection means are equipment which controls the 
charge and discharged a rechargeable battery, and detect the temperature of said rechargeable battery, an 
amount detection means of accumulation of electricity detect the amount of accumulation of electricity of said 
rechargeable battery, said detected temperature, and said detected amount of accumulation of electricity. 
[Claim 5] A temperature detection means to be equipment which controls the charge and discharge of a 
rechargeable battery, and to detect the temperature of said rechargeable battery, The 1st charge-and-discharge 
power upper limit which changes according to the temperature defined beforehand about an amount detection 
means of accumulation of electricity to detect the amount of accumulation of electricity ,of said rechargeable 
battery, and the case where said detected temperature is below predetermined temperature, The 2nd charge- 
and-discharge power upper limit which changes about the case where said detected temperature is beyond 
predetermined temperature, according to the temperature defined beforehand, The 3rd charge-and-discharge 
power upper limit which changes according to said detected amount of accumulation of electricity, The charge- 
and discharge control unit of a rechargeable battery which has a charge-and-discharge power-restrictions 
means to control charge-and-discharge power not to exceed the lowest upper limit among said detected 
temperature and the 4th charge-and-discharge power upper limit which was based with said detected amount of 
accumulation of electricity, and was defined beforehand. 

[Claim 6] It is the charge-and-discharge control unit of a rechargeable battery which is a charge-and-discharge 
control unit of a rechargeable battery according to claim 5, and is what the equipment concerned cannot perform 
equalization charge which equates each amount of accumulation of electricity to two or more rechargeable 
batteries, and controls charge-and-discharge power so that said charge-and-discharge power-restrictions 
means does not exceed the lowest upper limit among said the 1st to 3rd charge-and-discharge power upper limit 



in the case of said equalization charge. 

[Claim 7] The hybrid car which makes a heat engine and a motor a driving source and controls at least one side 
of the power generated with a part of a heat engine's output and the regeneration power at the time of braking 
in the hybrid car which charges a rechargeable battery by the charge-and-discharge control device of a 
rechargeable battery given [ the charge and discharge of said rechargeable battery ] in either of claims 1 -6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the environment where the rechargeable battery was 
placed, and the charge-and-discharge control which restricts charge-and-discharge power based on the 
condition of a rechargeable battery about charge-and-discharge control of a rechargeable batterv 
[0002] 

[Description of the Prior Art] The electric vehicle (a hybrid car is included) which has obtained all or a part of 
car driving force with the motor carries a rechargeable battery (it is only hereafter described as a cell), and is 
driving the aforementioned motor with the power stored in this cell. Regenerative braking occurs as a function 
peculiar to such an electric vehicle. Regenerative braking brakes by changing the kinetic energy of a car into 
electrical energy by operating the aforementioned motor as a generator at the time of car braking. Moreover, the 
obtained electrical energy is stored in a cell, and when accelerating, it is reused. Therefore, according to 
regenerative braking, in the automobile it runs only with the conventional internal combustion engine, it is 
possible to reuse the energy which carried out stripping into atmospheric air as heat energy, and energy 
efficiency can be improved sharply. 

[0003] In order to store effectively the power generated at the time of regenerative braking in a cell here, the 
allowances of only that are required for a cell. Moreover, a generator is driven with the mounted heat engine, 
power is generated, and the power of accumulation of electricity stored in the cell in the hybrid car of the format 
that a cell can be charged, in this, i.e.. the amount, can be controlled freely. Therefore, in the above hybrid cars 
the amount of accumulation of electricity has the condition (100%) of ******, and the desirable thing in the 
condition (0%) of not storing electricity at all about controlled near middle (50 - 60%) so that power can be 
immediately supplied to a motor, if there is a demand about the amount of accumulation of electricity of a cell so 
that regeneration power can be accepted and. 

[0004] The cell carried in the electric vehicle will be put on various operating environments. When used in a cold 
district, -10 degrees C or less of cases where it is occasionally used in an environment -20 degrees C or less 
can be considered. Moreover, when used under an elevated temperature, or when cell temperature rises by use 
of a cell, the case where it is used in an environment 40 degrees C or more can be considered. When using a cell 
under such a harsh environment, the control according to the property of a cell is needed. If a high current is 
passed in order for the rate of the chemical reaction in a cell to fall especially at the time of low temperature an 
electrical potential difference will fall, and there is a problem that a required electrical potential difference is no 
longer obtained. Moreover, there is a problem that degradation of a cell progresses at the time of an elevated 
temperature. According to the temperature of the electrolytic solution of a cell, the technique which controls a 
charge electrical potential difference is indicated by JP 7-67209 A 
[0005] 

[Problem(s) to be Solved by the Invention] However, degradation of the cell at the time of an elevated 
temperature cannot be enough controlled only by controlling only a charge electrical potential difference like the 
technique of a publication in said official report. Moreover, there is no recognition that a big current cannot be 
oassed at the time of low temperature in said official report Discharge power is uncontrollable if only the charge 
electrical potential difference is especially controlled. * 
[0006] Furthermore, when there are few amounts of accumulation of electricity of a cell, it is necessary to 
'estnct discharge so that this may not become 0%. On the contrary, when there are many amounts of 
accumulation of electricity, it is necessary to control charge so that this does not exceed 100% 



[0007] This invention is made in order to solve the above-mentioned technical problem, and it aims at offering 
the charge-and-discharge control unit of the rechargeable battery which can manage suitable charge and 
discharge according to the operating environment of a cell, or the condition of a cell. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the charge-and- 
discharge control unit of the rechargeable battery concerning this invention has a charge-and-discharge power- 
restrictions means to control charge-and-discharge power so that the charge-and-discharge power upper limit 
which was beforehand determined as a temperature detection means to detect the temperature of said 
rechargeable battery when said detected temperature was below predetermined temperature and which changes 
according to temperature may not be exceeded. It can prevent that control that a high current flows in a low- 
temperature environment, and the terminal voltage of a cell falls by this. 

[0009] Moreover, when the temperature detected by temperature detection means to detect the temperature of 
said rechargeable battery, and said temperature detection means is beyond predetermined temperature, the 
charge-and-discharge control unit of other rechargeable batteries concerning this invention has a charge-and- 
discharge power-restrictions means to control charge-and-discharge power so that the charge-and-discharge 
power upper limit which was defined beforehand and which changes according to temperature may not be 
exceeded. By this, when a cell becomes an elevated temperature, cell temperature can prevent going up further 
and can control degradation of a cell. 

[0010] Furthermore, in either of the two above-mentioned rechargeable battery charging and discharging 
devices, an amount detection means of accumulation of electricity to detect the amount of accumulation of 
electricity of said rechargeable battery shall be established, and said charge-and-discharge power-restrictions 
means shall control charge-and-discharge power not to exceed the charge-and-discharge power upper limit 
which was defined beforehand and which changes according to the amount of accumulation of electricity. 
According to this, it can prevent that the amount of accumulation of electricity decreases extremely, and 
increasing extremely. 

[001 1] Moreover, the charge-and-discharge control unit of the rechargeable battery of others [ pan / concerning 
this invention ] is a charge-and-discharge control unit of a rechargeable battery which has a charge-and- 
discharge power-restrictions means control charge-and-discharge power not to exceed the charge-and- 
discharge power upper limit beforehand defined based on a temperature detection means to detect the 
temperature of said rechargeable battery, an amount detection means of accumulation of electricity detect the 
amount of accumulation of electricity of said rechargeable battery, said detected temperature, and said detected 
amount of accumulation of electricity. 

[0012] Moreover, the charge-and-discharge control unit of other rechargeable batteries to the pan concerning 
this invention A temperature detection means to detect the temperature of said rechargeable battery, and an 
amount detection means of accumulation of electricity to detect the amount of accumulation of electricity of 
said rechargeable battery, The 1st charge-and-discharge power upper limit which changes about the case where 
said detected temperature is below predetermined temperature, according to the temperature defined 
beforehand, The 2nd charge-and-discharge power upper limit which changes about the case where said detected 
temperature is beyond predetermined temperature, according to the temperature defined beforehand. The 3rd 
charge-and-discharge power upper limit which changes according to said detected amount of accumulation of 
electricity, It has a charge-and-discharge power-restrictions means to control charge-and-discharge power not 
to exceed the lowest upper limit among said detected temperature and the 4th charge-and-discharge power 
upper limit which was based with said detected amount of accumulation of electricity, and was defined 
beforehand. 

[0013] Furthermore, the rechargeable battery which carries at least one side of the power which made the 
driving source either of the above charge-and-discharge control units, and generated the heat engine and the 
motor for it with a part of a heat engine s output, and the regeneration power at the time of braking in the hybrid 
car which charges a rechargeable battery, and is carried in a hybrid car by this charging and discharging device 
shall be controlled. Not only a hybrid car but an automobile is difficult to manage cell temperature with the 
heating apparatus for being used under various temperature environments, and seting the temperature of a cell 
constant, since it is a mobile, a cooling system, etc. The high hybrid car of autoadaptivity can be offered by using 
the charge-and-discharge control device of the rechargeable battery of this invention. 
[0014] 

[Embodiment of the Invention] Hereafter, according to a drawing, the gestalt (it is hereafter described as an 



operation gestalt) of operation of this invention is explained. The schematic diagram of the power plant of the 
car with which the charge control unit of this invention was carried is shown in drawing 1 . The planetary carrier 
20 which supports the planetary gear 18 of the planet-gear style 16 through the torsion damper 14 is connected 
to the output shaft 12 of an engine 10. Sun Geer 22 of the planet-gear style 16 and a ring gear 24 are connected 
to Rota 30 and 32 of the 1st motor generator 26 and the 2nd motor generator 28. respectively. The 1st and 2nd 
motor generators 26 and 28 function as a three-phase AC generator or a three-phase-alternating-current 
motor. The power ejection gear 34 is further connected to the ring gear 24. The power ejection gear 34 is 
connected with the differential gear 40 through the chain 36 and the gear train 38. The drive shaft 42 with which 
the driving wheel which is not illustrated at a tip was combined is connected to the output side of a differential 
40. According to the above structure, the output of an engine 10 or the 1st and 2nd motor generators 26 and 28 
is transmitted to a driving wheel, and a car is driven. 

[0015] Based on the operational status of the 1st and 2nd motor generators 26 and 28, as for an engine 10 the 
output a rotational frequency, etc. are controlled by the engine ECU 46 by environmental conditions, such as a 
control input of an accelerator pedal 44. and cooling water temperature, inlet-pipe negative pressure and the 
pan. Moreover, as for the 1st and 2nd motor generators 26 and 28. control is performed by the control unit 48 
The control device 48 contains the cell (rechargeable battery) 50 which supplies power to two motor generators 
26 and 28. and accepts the power from these. In this operation gestalt, a cell 50 is a nickel hydoride battery An 
exchange of the power of a cell 50 and the 1st and 2nd motor generators 26 and 28 is performed through the 1st 
and 2nd inverters 52 and 54, respectively. Control CPU 56 performs control of two inverters 52 and 54. and this 
control is performed to the information on the operational status of the engine 10 from an engine ECU 46 the 
control input of an accelerator pedal 44, the control input of a brake pedal 58. the shift range defined by the shift 
tever 60. the accumulation-of-electricity condition of a cell, and a pan based on angle-of-rotation thetas of Sun 
Geer of the planet-gear style 16, angle-of-rotation thetac of a planetary carrier, angle-of-rotation thetar of a 
ring gear, etc. Moreover, the angle of rotation of three elements of said planet-gear style 16 is detected by the 
planetary carrier resolver 62, the SANGIA resolver 64. and the ring gear resolver 66, respectively. The power of 
accumulation of electricity stored in the cell. i.e.. the amount, is computed by the cell ECU 68 Control CPU 56 
controls the transistors Tr1-Tr6 of the 1st and 2nd inverters 52 and 54, and Trl 1-TM6 based on the currents 
LI and L2 which the currents Iu1, Ivl. and Iu2 of u phase of the above-mentioned terms and conditions or the 
1st and 2nd motor generators 26 and 28 and v phase and Iv2 pan are supplied from a cell or the inverter of 
another side, or are supplied. 

[0016] Sun Geer's rotational frequency Ns of the planet-gear style 16, the rotational frequency Nc of a planetary 
carrier, and the rotational frequency Nr of a ring gear are gear ratio [ of Sun Geer and a ring gear ] rho then 
[Equation 1J. 

Ns=Nr-(Nr-Nc) (1+rho)/rho ... (1) 

It comes out and there is relation shown. That is, if two of three rotational frequencies Ns, Nc. and Nr become 
settled, another rotational frequency will be determined. Since the rotational frequency Nr of a ring gear is 
determined at the rate of a car, another side will be determined if one rotational frequency of the rotational 
frequency Nc a planetary carrier's, i.e., an engine speed, and Sun Geer's rotational frequency Ns i e the 1st 
motor generator rotational frequency, is determined. And the field current of the 1st and 2nd motor generators 
26 and 28 is controlled according to the engine speed at that time, and it determines whether these motor 
generators are made to act as a generator, or it is made to act as a motor. When two motor generators 26 and 
28 consume power as a whole, power is carried out from a cell 50, and when having generated electricity as a 
whole, charge is performed on a cell 50. For example, when it is detected by the cell ECU 68 that the amount of 
accumulation of electricity of a cell 50 has decreased, by a part of torque which an engine 10 generates it 
generates electricity with one side or the both sides of two motor generators 26 and 28. and performs charge to 
a cell 50. Moreover, when the amount of accumulation of electricity of a cell 50 increases, suppress the output 
of an engine 10. make it feeling, the 2nd motor generator 28 is made to act as a motor, and it controls to use for 
car transit the torque which this generates. Moreover, one side or the both sides of two motor generators 26 
rnni^n ' S operated as a e enerator at the time of braking, and the generated power is charged at a cell 50 
L001 7J Since it is difficult to predict when braking of an automobile is performed, as for a cell 50. it is desirable 
that it is in the condition that the power generated by regenerative braking can be accepted enough On the 
other hand, only with the output of an engine 10. when the acceleration for which an operator asks cannot be 
obtained, in order to operate the 2nd motor generator 28 as a motor, the cell 50 must secure the amount of 
accumulation of electricity to some extent In order to fulfill this condition, the amount of accumulation of 



electricity of a cell 50 is controlled to become cell capacity, i.e., one half extent of the maximum power in which 
a cell is stored. In the case of this operation gestalt, control is performed so that the amount of accumulation of 
electricity may become about 60%. 

[0018] When it is the hybrid car which can charge a cell by generating electricity with an engine output 
especially, the acceleration for which fully collects the regeneration power at the time of braking, and raises 
energy efficiency, and an operator asks at the time of acceleration can be attained by managing the amount of 
accumulation of electricity of a cell appropriately. In order in other words in the case of the above hybrid cars to 
raise energy efficiency arid to obtain desired acceleration etc., it is necessary to control the amount of 
accumulation of electricity of a cell appropriately. 

[0019] The charge circuit of the cell of this operation gestalt and the outline configuration of a charge-and- 
discharge control unit are shown in drawing 2 . In drawing 2 , the same sign is given to the component which is 
common in drawing 1 . A cell 50 is a group cell which carried out the serial of two or more eels so that it may 
illustrate, and it is connected to motor generators 26 and 28 through inverters 52 and 54. Moreover, the voltage 
sensor 70 which detects the terminal voltage of a cell 50, and the current sensor 72 which detects the current 
which flows on a cell 50 are formed. Furthermore, the temperature sensor 74 which detects cell temperature is 
formed in two or more places of a cell 50. The temperature sensor 74 was formed in two or more parts, because 
the temperature of a cell 50 changed with locations. The output of a voltage sensor 70, a current sensor 72, and 
a temperature sensor 74 is sent to a cell ECU 68. By the cell ECU 68, based on the electrical potential 
difference and current which were acquired, the amount of accumulation of electricity of a cell is computed, and 
the information about temperature is sent out to control CPU 56. Control CPU 56 synthesizes the data sent 
from the cell ECU 68, and various kinds of data mentioned above, determines the operational status of motor 
generators 26 and 28, and controls inverters 52 and 54 according to this. Therefore, a temperature sensor 74 
functions as a temperature detection means, and a voltage sensor 70, a current sensor 72, and a cell ECU 68 
function as an amount detection means of accumulation of electricity. 

[0020] Calculation of the amount of accumulation of electricity of a cell is performed as follows. The physical 
quantity to which the amount of accumulation of electricity can measure [ terminal voltage ] the nickel hydoride 
battery used with this operation gestalt among 20 to 80 of full capacity% hardly changes. For this reason, in the 
20 - 80% of the amounts of accumulation of electricity, the current which flowed till then is integrated and the 
amount of accumulation of electricity is presumed. Moreover, at the 20% or less of the amounts of accumulation 
of electricity, and 80% or more, the map in which the amount of accumulation of electricity corresponding to the 
current and electrical potential difference at that time is shown is memorized beforehand, and the amount of 
accumulation of electricity is computed for the current and electrical potential difference which were detected in 
the light of a map. 

[0021] Control CPUUB has defined the upper limit of charge-and-discharge power based on the temperature of 
the detected cell. Upper-limit Pout-s of the discharge power which becomes settled with temperature, and 
upper-limit Pin-s of charge power are shown in drawing 3 . Generally, when a cell becomes low temperature, it 
has the inclination for the power which can stabilize and discharge to decline. That is, if it is going to pass a big 
current at low temperature, an electrical potential difference will fall. In this example, this electrical potential 
difference may mean that the electrical potential difference which controls each equipment falls, and operation 
of the 1st and 2nd motor generators 26 and 28, an engine 10, etc. may become impossible. Therefore, at the time 
of low temperature, it is determined that upper-limit Pout-s of discharge power becomes small as temperature 
becomes low so that it may illustrate, and it memorizes. And in control CPU 56, discharge power is determined in 
the range which does not exceed this upper limit, and inverters 52 and 54 etc. are controlled based on this. 
Moreover, if a big current is passed when charging at the time of low temperature, the terminal voltage of a cell 
50 will rise. This component may be destroyed if this electrical potential difference exceeds the withstand 
voltage of other passive circuit elements, for example, a capacitor etc. Therefore, in order to protect passive 
circuit elements, it is set and it is remembered that upper-limit Pin-s of charge power becomes small as 
temperature becomes low so that a big current may not be passed at the time of low temperature. And in 
control CPU 56, charge power is determined in the range which does not exceed this upper limit, and inverters 
52 and 54 etc. are controlled based on this. 

[0022] If a cell becomes an elevated temperature, promoting degradation of a cell is known. Therefore, it 
determined that it became small as were shown in drawing 3 and it became an elevated temperature about 
upper-limit Pin-s of charge-and-discharge power, and Pout-s at the time of an elevated temperature, and this is 
memorized beforehand. Thus, making the upper limit small gradually takes into consideration delaying reaching 



the temperature of 55 degrees C of the upper limit of this operation gestalt in consideration of a cell being 
leated with the Joule's heat generated at the time of charge and discharge. Moreover, since charging efficiency 
gets worse and the amount of this aggravation becomes heat of reaction further when temperature is high if it 
restricts at the time of charge, a temperature rise will be caused more. Furthermore, when upper limit 
temperature is reached and charge-and-discharge power is suddenly kept as 0, control becomes discontinuous, 
and it is on car transit also in order to make a passenger sense sense of incongruity. 

[0023] In addition, charge-and-discharge power upper-limit Pin-s and Pout-s are set to constant value in in- 
between temperature based on the withstand voltage of passive circuit elements etc. 

[0024] Upper-limit Pin-c of the charge-and-discharge power defined according to the amount of accumulation of 
electricity of a cell and Pout-c are shown in drawing 4 . If the amount of accumulation of electricity decreases, 
cell degradation by overdischarge is promoted and hydrogen may occur in a nickel hydoride battery. Moreover, in 
this operation gestalt, since the engine 10 is put into operation by the 1st and 2nd motor generators 26 and 28, 
it is always necessary to secure the amount of accumulation of electricity required for this. Then, in this 
operation gestalt, if the amount of accumulation of electricity becomes 20% or less, for example, upper-limit 
Pout-c of discharge power would be made small, and it will have controlled that the amount of accumulation of 
electricity falls further. Moreover, after being less than the 20% of the amounts of accumulation of electricity so 
that it may illustrate, discharge upper-limit Pout-c will be gradually made small for control becoming 
discontinuous and making a passenger sense sense of incongruity on car transit, if this value changes rapidly. 
[0025] Moreover, if the amount of accumulation of electricity increases, decline in charging efficiency, generation 
of heat, etc. will arise. In order to stop this, if the amount of accumulation of electricity exceeds 80% in this 
operation gestalt for example, charge power upper-limit Pin-c would be made small, and charge will be 
controlled. Moreover, after the amount of accumulation of electricity exceeds 80% so that it may illustrate, 
charge upper-limit Pin-c will be gradually made small for control becoming discontinuous and making a passenger 
sense sense of incongruity on car transit, if this value changes rapidly. 

[0026] In addition, in fields other than the above, i.e., discharge, upper-limit Pin-c of charge-and-discharge 
power and Pout-c are set to the constant value which becomes settled with the withstand voltage of a circuit 
etc. in the 80% or less of the amounts of accumulation of electricity in charge in the 20% or more of the amounts 
of accumulation of electricity. 

[0027] Upper-limit Pin-eta of the charge power defined in consideration of generation of heat by charge is 
shown in drawing 5 . Since charging efficiency falls [ the direction at the time of an elevated temperature ] 
rather than the time of cell low temperature when the same amount of accumulation of electricity compares, 
also in generation of heat, the direction at the time of an elevated temperature becomes large. Therefore, if cell 
temperature is high, it may generate heat more and cell temperature may rise suddenly. In order to prevent a 
sudden rise of such temperature, when cell temperature was low, a certain amount of generation of heat was 
permitted, and if cell temperature is high, on the other hand, generation of heat will be controlled. That is, as 
shown in drawing 5 (a), upper-limit Pin-eta is set that the big charge power to nearly 80% of upper limits of the 
amount of accumulation of electricity is securable at temperature with low cell temperature, for example, 25 
degrees C. Moreover, as shown in drawing 5 (b), when cell temperature is high temperature, for example, 45 
degrees C, upper-limit Pin-eta can be lowering so that charge power may be controlled from the comparatively 
low amount of accumulation of electricity. In addition, in some temperature other than 25 degrees C and 45 
degree C, a setup of a upper limit as shown in drawing 5 is made in fact. And the graph of the temperature 
nearest to the detected cell temperature is selected, and the upper limit of the charge power at that time is 
determined. Thus, since charge power upper-limit Pin-eta is defined as a 2 yuan function which made the 
variable two, cell temperature and the amount of accumulation of electricity, charge control adapted to the 
condition of the cell at that time is performed. In addition, it is possible to define discharge power upper-limit 
Pout-eta as a 2 yuan function which made the variable similarly cell temperature and the amount of 
accumulation of electricity at the time of discharge, and to control based on this. 

[0028] Furthermore, it is also possible to control the upper limit of the smallest value as a upper limit at that 
time among upper-limit Pin-eta defined from upper-limit Pin-s and Pout-s which were defined from the cell 
temperature mentioned above, upper-limit Pin-c defined from the amount of accumulation of electricity, Pout-c, 
cell temperature, and the amount of accumulation of electricity, and Pout-eta. 

[0029] Moreover, in order to equalize the amount of accumulation of electricity of each cell, equalization charge 
which charges also in 80% or more of the high amount of accumulation of electricity intentionally may be 
performed. In this case, it charges by defining the value of the smaller one as a upper limit among upper-limit 



Pin-s and Pout-s which were defined from cell temperature, upper-limit Pin~c defined from the amount of 
accumulation of electricity, and Pout-c. If upper-limit Pin-eta and Pout-eta are also used for this, as shown in 
drawing 5 , it will take that charge will be performed into consideration at the 80% or more of the amounts of 
accumulation of electricity. 

[0030] As mentioned above, in this operation gestalt, it functions as a charge-and-discharge power-restrictions 
means to control charge-and-discharge power so that control CPU 56 does not exceed the upper limit of 
charge-and-discharge power. 

[0031] It can avoid making a passenger sense sense of incongruity also in the performance-traverse ability of a 
hybrid car at the same time it prevents degradation of a ceil above by performing control according to the 
temperature environment of a cell, and the accumulation-of-electricity condition of a cell according to this 
operation gestalt 

[0032] In addition, in this operation gestalt, although the cell carried in the hybrid car was mentioned as the 
example and explained, even if this invention is the cell of what kind of application, it is applicable. Moreover, it is 
applicable not only to the nickel hydoride battery of this operation gestalt but a lithium ion battery, a nickel- 
cadmium battery, a lead cell, etc. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS ~ ™™___„ 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the outline configuration of the drive system of a hybrid car. 
[Drawing 2] It is drawing showing the outline configuration of the operation gestalt of this invention. 
[ Drawing 3] It is drawing having shown the upper limit of charge-and-discharge power to cell temperature. 
[ Drawing 4] It is drawing having shown the upper limit of charge-and-discharge power to the amount of 
accumulation of electricity of a cell. 

[Drawing 5] It is drawing having shown the upper limit of charge-and-discharge power to cell temperature and 
the amount of accumulation of electricity. 
[Description of Notations] 

10 An engine, 26 The 1st motor generator, 28 The 2nd motor generator, 50 A cell, 52 The 1st inverter, 54 The 
2nd inverter, 56 Control CPU (charge-and-discharge power-restrictions means), 68 Cell ECU (the amount 
detection means of accumulation of electricity), 70 voltage sensors (the amount detection means of 
accumulation of electricity), 72 A current sensor (the amount detection means of accumulation of electricity), 74 
temperature sensors (temperature detection means). 

[Translation done.] ~' ~ 
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